The present case report describes a complication involving facial blanching symptoms occurring during inferior alveolar nerve block anesthesia (IANBA). Facial blanching after IANBA can be caused by the injection of an anesthetic into the maxillary artery area, affecting the infraorbital artery.
Inferior alveolar nerve block anesthesia (IANBA) is commonly used in dental anesthesia while performing minor mandibular surgeries, such as third molar extraction. It is also essential in dental conservative treatments, including endodontic treatment. However, the widespread use of IANBA in dental treatment has resulted in various complications. It may cause diplopia, facial paralysis, and other complications when injected into blood vessels [1] [2] [3] . This report documents a case of facial blanching symptoms occurring immediately after IANBA.
CASE REPORT
A 25-year-old woman visited our hospital for left mandibular third molar extraction. She had no notable medical history. Before surgery, she complained of gastrointestinal discomfort after taking prophylactic antibiotics and anti-inflammatory drugs, but her symptoms had improved. To extract the third molar, IANBA was performed on the left side. For local anesthesia, 1. Immediately after anesthetic injection in the left mandibular foramen area, the left side of the patient's face turned pale white, and she complained of pain and discomfort in the left facial area (Fig. 1) . Aspiration was not performed during injection.
Thereafter, she complained of pain and discomfort extending from the middle left facial region to the left orbital region, including the eye. After evaluating facial nerve function, we confirmed that the symptoms were not related to any complication caused by anesthetic injection into the facial nerve. Although the patient chiefly complained of eye discomfort, she showed no signs such as the inability to close the eye or weakness of the frontalis associated with facial nerve paralysis (Fig. 2) .
The patient was observed in a supine position. Signs indicating blanching were observed from the outside of However, understanding the typical anatomical structure of the mandible and the anatomical location of the mandibular foramen is critical for IANBA.
In our case, the anesthetic agent evaded the location of the mandibular foramen and entered the maxillary artery, causing contraction of the blood vessels running through the facial region and reducing blood flow, which resulted in temporary blanching in the facial region [6, 7] .
Although the amount of anesthetic agent to be used cannot be clearly defined, a minimal amount is desirable for IANBA because of the toxicity of anesthetics and the undesirable side effects of injection. However, because the anesthetic is not directly injected into the nerve during IANBA, additional amount of anesthetic is required. In general, 1.8 cm 3 of anesthetic is used for IANBA.
In Kang et al.'s study, the height of the mandibular foramen was 3.8 mm from the mandibular occlusal plane and 22.9 mm from the front of the ascending ramus [5] .
When the ascending ramus was used as a reference, the opposite side premolar formed a 38.7° angle with the mandibular foramen and the opposite side molar formed a 43.8° angle. The distance to the mandibular foramen was 82.1 mm from the opposite side premolar and 80.0 mm from the opposite side molar [5] .
Delivering an anesthetic to the mandibular foramen is difficult when the injection site is further away from the mandibular foramen; therefore, IANBA can lead to failures and cause complications. When the anesthetic is injected into the inner side at an inaccurate angle, the parotid gland and facial nerve become anesthetized; this can lead to xerophthalmia, which prevents the eyelids from being closed. In such cases, immediate care is needed to prevent dryness of the eyes until the facial nerve paralysis disappears and the eyelids can be moved.
In our case, the anesthetic entering the maxillary artery might have caused ischemia of the facial artery and discomfort accompanying facial pain on one side. It may be resulted from the injection further out of angle towards upside and inside from mandibular foramen. In our case, additional IANBA was not needed for third molar extraction; therefore, we thought that the anesthetic was not directly injected into the vessel.
In our patient, the symptoms of discomfort improved complications as in our case; this factor should be considered when using local anesthetics containing epinephrine.
In the current case, aspiration to prevent intravascular injection was not performed. The incidence of intravascular needle entrance during IANBA is relatively high [10, 11] . Performing aspiration during IANBA injection is important to prevent intravascular needle entrance.
Recently, the use of CT for evaluating the mandible has become widespread. Owing to the popularity of cone-beam CT in dentistry, CT images of the mandible can be reconstructed three-dimensionally. Using threedimensional images of the mandible can help obtain information such as the shape of the mandible and the location of the mandibular foramen in each patient.
However, using three-dimensional images of the man- only after confirming that the injection needle is not inserted into the incorrect structure when the injection is very deep [5] . To avoid careless injection of anesthetic without verifying the location, clinicians must be aware of the confirmation process after needle insertion and execute it. This should also be taught during dentist training.
When assistants are present during IANBA, they can view the angle and depth of IANBA injection from a different position. Hence, when the injection needle is inserted differently from a known anatomical reference point, the assistants should inform the surgeon about IANBA complications and help the surgeon-in-charge provide quality treatment. In addition, the assistants should monitor whether the doctor-in-charge is following the IANBA protocol and help by participating in the treatment to minimize complications. However, in many cases of IANBA in dental treatment, the doctor-in-charge performs IANBA alone and therefore a verification process is required. In the future, we believe that computer-assisted systems will determine the threedimensional relationships between the structure of the mandible, the location of the mandibular foramen, and the injection needle, thereby helping simplify the IANBA process.
